The effect of angiotensin II and IV on ERK1/2 and CREB signalling in cultured rat astroglial cells.
Angiotensin peptides produced by the brain renin-angiotensin system have established roles in cognition, but there is no mechanistic basis of angiotensin effects on memory. Astroglial cells present throughout the whole brain, synthesize all the components of the renin-angiotensin system and express angiotensin receptors; therefore our aim was to assess changes in intracellular signalling pathways related to memory formation, particularly the activation of CREB and ERK1/2 in astroglial cells grown in the presence of angiotensin peptides. Cultured rat astroglial cells were treated for 24 h with 10 microM angiotensin II and/or 10 microM angiotensin IV in the presence or absence of 100 microM losartan (AT1-receptor antagonist) or 100 microM PD123319 (AT2-receptor antagonist). Both angiotensin peptides alone were without effect on culture protein levels and cell viability and did not induce oxidative stress, but both peptides together slightly elevated cell growth rates and increased damaged, apoptotic cell numbers. This effect was most probably mediated by the AT1 receptor. Angiotensin II but not angiotensin IV increased intracellular calcium via activation of AT1 receptor. Angiotensin IV but not angiotensin II increased extracellular-regulated protein kinases 1 and 2 (ERK1/2) by 65% and T202, T204 phosphorylated ERK1/2 levels by 36%; this effect was blocked in part by both losartan and PD123319. Angiotensin II but not angiotensin IV increased cyclic AMP-responsive element binding protein (CREB) expression by almost 100% and elevated Ser 133-phosphorylated CREB levels by 56%. These effects were also inhibited in part by both losartan and PD123319. Our results indicate that CREB activation in cultured rat glial cells is mediated mostly by angiotensin II. Angiotensin IV appears to affect the ERK1/2 pathway.